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6. An increasing cost of traditicnal energy sources
and a decreasing cost of renewable technology. See

price forecasts in Appendix A.

ASSUMPTIONS FOR THE
ENERGY EFFICIENCY GOAL

7. An increase in automobile Corporate Average
Fuel Economy standards (CAFE), beginning in 1993,
until a level of 45 miles per gallon is achieved in
2008, with a total fleet replacement by 2018. At
that time, the average miles per gallon for all pas-
senger vehicles on the road is assumed to be 45
mpg. This represents a very aggressive improve-
ment in auto fuel efficiency and assumes a willing-
ness to successfully address the issue at the federal
level.

8. Replacement of all energy-using appliances and
equipment in the industrial, commercial, and resi-
dential sectors with new devices achieving at least
90 percent of the theoretical maximum efficiency
level. This assumes the rapid implementation of
new, efficient energy technologies based upon
replacement of existing equipment at the end of its
useful life and cost effective replacement based
upon attractive “pay-back” periods without addi-
tional major'ﬁnancial incentives (rebates, “buy-
back” programs, etc.). Additional major monetary
incentives would likely be required to induce a
more accelerated rate of replacing this technology
prior to consumer need.

9. Fifty percent of residential consumers making a
$200 initial investment in conservation and efficien-
¢y improvements and then maintaining a $50 per
year maintenance level. This action represents con-
sumer confidence in energy conservation and effi-
ciency, producing an energy savings of 9 percent.
This savings would generate an estimated
$45,000,000 in disposable income annually.

APPENDIX E

IMPACT OF ALTERING
BASE ASSUMPTION

The Department has gathered information on elec-
trical generation plant retirement projects for the
utilities serving Minnesota.

No utility has committed to retiring any existing
plant prior to 2020; however, the following table
shows the generation capacity that has license expi-
ration dates between now and 2020. It is likely that
most of this plant will not be retired and that the
utilities will choose to refurbish the installation for

Generation Capacity Expiration Dates

Year Coal Natural Nuclear
Gas

2000 74.9

2001 24.0

2002 67.4

2003 26.2

2004 79.0

2005 120.5

2006

2007

2008

2009 190.7

2010

2011 233.0 451.2

2012 260.0

2013 438.8

2014 131.0 40.0 438.7

2015

2016 70.0

2017 326.1

2018 26,0

2019

2020

Total 1628.8 40.0 1328.7

extended plant life, since this is almost always less
expensive than investment in new plant. However,
should any of this plant be retired, the Department
assumes that replacement plant would be construct-
ed according to the formula of 50 percent wind, 25
percent biomass, and 25 percent coal. Any retire-




ment would thus increase the Department’s Goal

number 3, and lower projected emissions.

With these data, the Department ran three addition-
al modeling scenarios, as shown in table 2. The first
column of the table shows the baseline projection
number 4, or “business as usual.” The second shows
the original Goal number 3 projection. Columns
three, four, and five show three new scenarios based
on the assumptions described below:

Retirement Scenario Number |

In this modification, the remodeling assumes that as
licenses of all fossil fuel generation capacity expire
according to the schedule above, the plants will be
forced into retirement rather than relicensed. It fur-
ther assumes that the new generating capacity need-
ed to replace it will be based on 50 percent wind, 25
percent biomass and 25 percent coal.

Retirement Scenario Number 2

In this scenario, the original goal scenario has been
remodeled to assume required retirement of all fos-
sil fuel and nuclear generation capacity according to
the license expiration schedule above. It also
assumes replacement with new generation capacity
based on 50 percent wind, 25 percent biomass and
25 percent coal.

Retirement Scenario Number 3

This third modification assumes required retirement
of fossil fuel generation capacity according to the
license expiration schedule above, and replacement
with new generation capacity based on 50 percent
wind and 50 percent biomass.

As one would expect, all retirement scenarios show
a more rapid growth in renewable generation than
contained in the original Goal number 3. This

Results of Various Scenarios

Baseline Original Retirement Retirement Retirement
Projection Goal Scenario Scenario Scenario
Scenario #1 #2 #3
Total Capacity in 2020 (MW) 14,908 11,613 11,285 11,046 11,435
Capacity Added (MW) 3,940 645 317 78 467
Retired (MW) 0 0 1,668 2,997 1,668
Added (MW) 3,940 645 1,985 3,075 2,130
. Cost of New Capacity 4,700 288 1,587 2,377 1,978
(Million $) ; ;
Percent of Renewable 4% 7% 17% 25% 20%
ElectricalGeneration o
€O Emissions (mill tons) 144 1 100 103 99
SO2 Emission (1000 tons) 532 364 294 312 . 282
NOx Emission (1000 tons) 416 356 344 347 34
CO Emissions (1000 tons) 1205 940 1167 1165 S lis2
Per Capita Energy Use 327 260 251 255 247 .
(1000 Btu) .
Energy Use per $ GSP 9.9 8.0 7.6 7.8 1.5
(1000 Btu/$) : ‘
Energy Dollar per $ GSP 9.9 8.6 8.7 8.8 8.7
(Percent)
Average Real Cost of Electric 6.01 5.58 6.26 6.77 6.08
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A primary purpose of this document is to generate

growth is accompanied by the expected improve-
ments in the environmental indicators. Under the
forced retirement scenarios, carbon dioxide emis-
sions stabilize at approximately 1990 levels and
there is a reduction in sulfur dioxide emissions and
a slower growth in the other emissions.

Cost differences between retirement scenario 1, 2,
and 3 and the original Goal number 3 are quite sig-
nificant. The Department’s original Goal number 3
projection is lowest in cost of new capacity, energy
costs per dollar of Gross State Product, and average
real cost of electricity in cents per kWh. All forced
retirement scenarios are more expensive in terms of
the cost of new capacity, the average real price of
electricity, and energy costs as a percent of gross
state product. The modeling system used by the
Department lacks the capability to gauge the com-
parative economic impact of new construction for
renewable energy generation capacity versus the
economic impact of higher electric rates.

Results of the modeling analysis vary significantly,
based on data contained in the initial assumptions.
The Department chose to start with basic assump-
tions that were aggressive, yet attainable. Addition-
al scenarios indicate improvements in emission
reduction and associated costs. When all factors are
considered, the Department still considers the
renewable generation assumption of the original
Goal number 3 as the most reasonable under cur-
rent conditions.

RESPONSE TO
FPuBLIC COMMENTS

Introduction

The release of the Draft 1992 Energy Policy and
Conservation Report created a great deal of discus-
sion and comment within the state. This is as it
should be. Indeed, by becoming the focal point of
comments, criticism, and observations, this Report
has achieved the result desired by the Department.

discussion and debate within the energy communi-
ty and the decision makers of the state. It would be
a tremendous achievement to produce a report that
generated unanimous agreement on all aspects of
future energy policy, announce that consensus had
been reached on all pressing'issues, and declare the
necessary political, regulatory, and consumer
actions had been identified and implemented, mak-
ing it time to move on to other important concerns.
Obviously, this is not likely to occur when dealing
with an immensely complicated issue such as ener-
gy, which profoundly and fundamentally affects
our lifestyle, environment, and economy.

The Department recognizes differences of opinion
and philosophy regarding appropriate energy poli-
cy within the state. Many of our commenters want-
ed, in fact demanded, rapid, radical change in the
energy markets primarily in an effort to improve the
environment. Many wanted to maintain the status
quo and feared we were moving much too quickly
and were risking damage to our economy. Both
sides of the debate believed the other was costing
the state future jobs.

The Department believes its obligation is to seek a
balanced energy policy. This is most clearly articu-
lated in our Energy Policy Goal statement in the
introduction section: Ensure continued access to
reliable, reasonably priced, efficient and economi-
cally sound energy services to Minnesotans now
and into the future through responsible resource
use.

One commenter suggested that the Department
should not worry about balance, that we should be
the “zealous advocate” for change, and balancing
should be left to other bodies. While it might be eas-
ier to select a single dogmatic position and zealous-
ly advocate that position, the statutory obligation of
the Department to seek a balance is clear.

Written and oral comments received by the Depart-
ment fell into the following general categories:

I. Lower than anticipated renewable energy use
goals.




Il. Lower than anticipated energy efficiency
improvement goals.

I1l. Demand for immediate shut-down of nuclear
generating plants.

IV. Insufficient details on implementation tactics.
V. Limitations of the Energy 2020 model.

VL. Opposition to inclusion of external costs in ener-
gy pricing.

The following is a discussion of each of these points.

I. Renewable Goal

A number of commenters stated that the Depart-
ment’s renewable goal was not aggressive enough.
The Department disagrees. Introduction of renew-
able resources in new plant capacity, required by
growth in demand, holds the greatest promise to
incorporate cost-effective renewable electric genera-
tion sources into the energy plant mix. Slowing elec-
trical demand growth through energy efficiency
gains (see Goal number 4) shrink the need for addi-
tional generating capacity, thus decreasing the
opportunity to introduce new renewably based
plant. Major financial subsidies, penalties, or regula-
tory intervention would be required to spur more
rapid introduction of renewables, all of which
would drive up costs, as is shown above in the
forced retirement scenarios. Indeed, table 2 shows
that the Department’s original Goal number 3
increased the use of renewables above the baseline
at a cost lower than the forced retirement scenarios,
and at a lower real cost of electricity, a lower
amount of added capacity, a lower cost of new
capacity, and a lower cost per dollar of Gross State
Product than any scenario, including baseline. As
stated above, the Department’s statutory obligation
to seek a balance in the development of energy poli-
cy is clear. The original Goal number 3 achieves this
balance.

Il. Energy Efficiency Goal
Likewise, a number of commenters stated that the
energy efficiency goal was not aggressive enough.

“ power In most cases, t ese comm

The Department disagrees with this assessment. As
stated earlier, it was set using three very aggressive
parameters. The result was a 30 percent decrease in
energy use per dollar of gross state product. This 30
percent decrease comes on the heels of a 50 percent
decrease since 1960.

1960 20,000 Btu per $ GSP
1990 9,000 Btu per $ GSP
2020 6,500 Btu per $ GSP

While it can be argued that efficiency will be gained
at a more rapid pace than the 30 percent projection, i
tremendous and wide ranging technological :
advances would be required to sustain the level of
efficiency improvements registered over the past 30
years. With existing technology, it is not reasonable
to expect a continuing and steady reduction in the
amount of energy consumed by energy using prod-
ucts to the point at which they use virtually no ener-

gy. Energy will still be needed to produce the goods
and services created by Minnesotans. Energy will

still be needed to heat our homes and businesses.
The profound growth in the use of air conditioning
systems shows no signs of abating . New energy
consuming products will reach the market much as
personal computers, video tape recorders home ‘
security systems, fax machines, et cete
the last decade. While significant oppo
to greatly improve the efficiency wil
energy, the trend for energy use
begin to flatten out as society
more productivity from ea

demanded
the lmmedlate shut—down of both the Pralne Tsland
and Monticello nuclear power plants. Some
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advanced efficiency arguments, some relied on
renewable generation arguments, some argued
from a job growth standpoint, while some used cul-
tural/racial arguments.

Nuclear power now contributes about 28 percent of
all the electricity used in Minnesota. Closing these
plants on short notice would have a terrific impact
on the state’s power supply and economy. Minneso-
ta consumers, businesses, industries, and utilities
would face huge problems in trying to meet current
demand as well as future growth in demand. As
projected in the Report, efforts to replace most of
this lost capacity in a short time would likely focus
on fossil based generation, either new plants or
changing peaking plants to base load plants. While
renewable generation technology is improving and
becoming more available, the industry needs to
make further advances to meet this high level of
base load demand. Replacing current nuclear gener-
ation with renewable generation would obviously
increase the use of renewables at a cost of much
higher electrical rates and possible supply deficits
and disruptions.

In addition, even if we shut down the plants imme-
diately, the issue of nuclear waste disposal remains
as an immediate, critical problem. Many com-
menters stated that relying on the U. S, Department
of Energy to provide interim or long term storage at
Yucca Mountain, Nevada, for spent nuclear fuel
was either a pipe-dream or an abdication of state
responsibility.

Beginning in the late 1950s and early 1960s, utilities
sought permits to build nuclear power plants, and
states granted permission, based on encouragement
from the federal government and legal commit-
ments obligating federal agencies to accept and pro-
vide storage for the resulting spent fuel. To date,
federal progress toward fulfilling its contractual
duty has been dismal, at best. Taking steps to
ensure that the federal government meets its legal
oblations is, by necessity, a responsibility that must
be met by this state and others. Until recently, this

situation has virtually been ignored at the state and
federal level dating back nearly 20 years. Minnesota
does not have the luxury of ignoring it any longer.

At this point, what are the realistic alternatives to a
Yucca Mountain-type permanent storage site? The
answer, to date, is none. Currently, spent fuel is
being stored across the country in pools at more
than 70 nuclear power plants operating over 100
nuclear reactors (many plants, like Prairie Island,
operate two reactors at one site). As a nation, we
have the choice of establishing one national reposi-
tory in the national interest, or we end up with over
70 defacto permanent nuclear waste repositories.
Further, failure to solve the waste issue will force
the premature shut-down of all these plants, not just
the Minnesota plants, potentially causing major
market disruptions in energy supply and in the
availability of replacement energy.

Many of the commenters opposed to nuclear power
were also opposed to all fossil-fuel based energy,
energy generated from waste, and hydro-electric
power purchased from Manitoba.

IV. Implementation Tactics

A number of comments indicated that the imple-
mentation tactics presented were not specific
enough. The commenters seemed to imply that a
legislative agenda for 1993 should have been a part
of the Energy Policy Report. The Department does
have a number of specific legislative proposals cur-
rently under consideration within the Governor’s
office. However, it must be pointed out that this is a
broader policy level document to be used for guid-
ing energy policy decisions for the next four years,
not just in 1993. Specific legislation must be judged
within the political and financial constraints of a
specific point in time.

Many commenters cited a lack of a specific funding
source for stimulating research, development, and
implementation of renewable and energy efficiency
technology and policies. The Department favors the
approach of using funds generated through the




Minnesota lottery to achieve this goal. This is only
one possible source for the necessary funding and

others will also be examined. The Carlson adminis-
tration and the Department have opposed new fees
and taxes, such as the carbon tax, within the Report.
The state will be able to use existing incentives and
regulatory structures, such as the Integrated
Resource Planning and the Conservation Improve-
ment Program, to implement and develop renew-
able energy sources and improve energy efficiency
rather than to use taxes or fees to intervene in the
prices of the existing energy markets.

The Department’s opposition to a unilateral,
statewide carbon tax is consistent with this position.
A carbon tax adopted by this state only would be
likely to damage the national and international
competitiveness of goods and services produced
within Minnesota. It would also hurt low-income
Minnesotans more than moderate and upper
income citizens.

V. Limitations of the Existing Model

A number of commenters said that our analysis
was too narrow and did not include important
aspects. Comments focused on three primary areas:

¢ an inability of the 2020 modeling package to
incorporate a job impact analysis of various energy
supply options.

e the modeling system’s failure to account for heavy
metal emissions such as mercury.

e an inability to model potential expansion of co-

generation.

These are not currently within the abilities of our
model. We hope to add these features in the near

future and welcome assistance and data that can be
provided by outside sources.

VI. Opposition to Inclusion of Externalities
A number of commenters were critical of the
Report’s position regarding the need to include
environmental externalities in energy prices. Some
argued that the Report overlooked or ignored envi-
ronmental costs which are built into today’s prices.

Examples cited included:

* the high cost of conducting Environmental Impact
Statements for power plants, pipelines, and power
lines.

e required pollution control systems for power
plants, refineries, and automobiles.

e land restoration following coal strip mining oper-
ations.

e the estimated $30 - $60 billion in energy- related
clean air costs contained in the recent National
Energy Bill.

Others argued that inclusion of current or future
external costs on only a statewide basis has the

same competitive effects as the carbon tax. The
Department recommendation is the gradual move-
ment toward true total costs through mechanisms
such as Integrated Resource Planning, which

include environmental costs when making new
resource and/or demand-side decisions. The o
Department recommends looking for other m
nisms that could incorporate these cos
consumers pay. o
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Agricultural energy use 6

Agricultural Utilization Research Institute 40

Alternative energy See Renewable energy
Alternative Fuel Vehicles (AFVs) 19, 24, 25, 41, 47,70

Biomass See Wood/Biomass

CAFE (Corporate Average Fuel Economy)30, 52
Canada, energy from 21, 37

Carbon tax 8, 49

Certificate of Need 13, 15, 9, 49, 55, 63, 85
Chlorofluorocarbons (CFCs) 66

Clean Air Act 15, 18, 28, 29, 39, 84

Coal See Electricity

Cogeneration 24, 25, 64, 82

Commercial energy use 6, 12, 21, 33, 34, 35,48
Conservation See Energy: efficiency/conservation

Conservation Improvement Programs (CIP) 14, 23, 56,
62,73-79, 82, 85
Cooperatives, electric See Utilities: electric

Council of Great Lakes Governors 69

Dairyland Power Cooperative (DPC) |7

Demand-side management (see also Energy: efficiency/con-
servation) 12, 13, 14, 17, 19, 23, 26, 56, 62, 73, 82

Desert Storm See Gulf War

Electric Power Research Institute (EPRI) 35
Electricity (see also Hydropower; Nuclear power; Renew-
able energy; Utilities: electric) consumption and demand 5, 6,
[1, 12, 17; efficiency/conservation 13-15, 20; electric cars {8-
19, 41, 42, 47; environmental effects 11, 12, 13, 16, 17,19, 74;
expenditures 6, |1, 12; rates and prices |1, 12, 18, 48, 63, 83-
84; sources |1-12.

Energy code, Minnesota 9, 64-67

Energy and Conservation Investment Account 61,79

Energy (see also individual energy source: Electricity, Natural
Gas, Renewables, etc.) consumption and supply 4-6;
efficiency/conservation 4, 7, 8, 9, 48-49, 51-52, 54-58, 61-62,
63, 64-69, 70-71, 73-79; environmental impacts 4, 7, 8, 21, 48-

49, 58; expenditures 6, 58; goals 51-59; low income issues 7,
46-47, 49; prices 45, 46-47, 49; policy need and development
3-9; self-sufficiency 45

Environment See environmental impacts under Energy,
Electricity, Natural Gas, and other energy sources

Environmental Trust Fund 57
Ethanol 28, 33, 38-41, 54, 57, 69-70

Federal Energy Regulatory Commission (FERC) 15, 21,
22, 24, 37, 38

Federal initiatives and legislation 15, 17-20, 22, 25, 27-28,
38-40, 53, 65-67

Global Climate Change 8, 25, 48, 75
Great Lakes Transmission Company 2|
Gulf War 3, 28

Hydropower (see also Renewables): 11, 33, 37-38, 54, 64

Industrial energy use 6, 12, 21, 23, 26, 28, 30, 33, 34, 35, 37,
48

Integrated Resource Planning (IRP) [4, 15, 20, 26, 35, 43,
54-55, 56, 63, 64, 8|

Interstate Power Company (IPC)17, 75, 81

Least-cost planning See Integratéd Resource Planning
Lighting energy use 12, 15, 66-67, 76-77
Low income energy issues 46-47

Low Income Heating Energy Assistance Program
(LIHEAP) 46, 47

Manitoba Hydropower. |5, 38,54

Marshall Wind Farm 4, 15, 43, 69

Metropolitan Transit Commission (MTC) 41
Minnegasco 77

Minnesota Department of Natural Resources 37

Minnesota Department of Public Service analyses and
forecasts 4, 17; 24, 29, 33, 35, 38, 39, 41, 43, 51-52, 54, 71-72;
Commissioner’s role in conservation 14, 23, 56, 62, 64, 73, 75,
78-79; development of energy policy and goals 3-9; policy and




issue positions 17, 18, 31, 36, 39, 40, 45, 46, 47, 48, 49, 51-58;
programs 6-72; public meetings 8-9, 54

Minnesota Energy Code See Energy code

Minnesota Environmental Quality Board 71
Minnesota Environmental Trust Fund 57

Minnesota Legislature: [4, |5, 20, 23, 54, 56, 61, 66, 82
Minnesota Pollution Control Agency (PCA) 28, 36
Minnesota Power Company (MP) 35, 37, 38, 75, 76, 81

Minnesota Public Utilities Commission(PUC): 12, I3,
14, 15, 19, 21, 23, 24, 26, 47, 54, 55, 56, 62, 63, 64, 73, 81-85

Minnesota Technology Initiative 57
Minnesota Windpower, Inc. 69
Minnesota-Wisconsin Power Supply Group 17
Monticello nuclear plant |3, |7

MSB Energy Associates 20

Municipal utilities See Utilities: electric
Municipal waste 35-36, 64, 83

National Appliance Energy Conservation Act 65, 66

Mational Association of Regulatory Utility Commis- .
sioners (NARUC) 54

National Association of State Energy Officials
(NASEO) 54

National Energy Strategy (NES) 15, 18, 22, 35, 42, 44, 53
MNational Renewable Energy Laboratory 40

Natural gas (see also Utilities: natural gas): consumption and
uses 6, 21, 22, 30, 47, 48; efficiency/conservation 26; environ-
mental impact 4, 21, 24, 25, 75; expenditures 21-22; FERC
Order 636 (and 436) 22, 24; prices and rates 22, 23, 24, 25, 26,
48, 62-63, 84; supply 4, 18, 25-26

Northern Natural Gas Company 2]

Northern States Power Company (NSP) |1, 13, 15, 17,
19, 38, 43, 54, 63, 74, 75, 77-79, 81, 84

Northwestern Wisconsin Electric Company 73

Nuclear power 4, | 1, 12, 16, |8; plant relicensing 4, 17, 19,
53-54; waste disposal and storage 4, |1, 13, 16, 19, 51, 52-53,
63

Nuclear Regulatory Commission (NRC)15, |7, 19, 64
Nuclear Waste Fund 19, 53
Nuclear Waste Policy Act 16, 53
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Omnibus Energy Act, 1991 61,73

OPEC (Organization of Petroleum Exporting Coun-
tries) 28, 49

Osage, lowa, Municipal Utility 7
Otter Tail Power Company (OTP) 38, 43, 75, 76-77, 8|

Petroleum consumption and supply 5, 27, 28, 29, 30, 31; effi-
ciency/conservation 29-30; environmental impact: 27, 28, 31-
32; expenditures 6, 27; prices 27, 28, 29, 31, 48

Photovoltaics See Solar energy

Prairie Island nuclear plant 4, 13, 17, 63
Public Utility Regulatory Policies Act (PURPA) 62

Regional Energy Information Service (REIS) 71

Renewable energy (see also individual resources: Wind,

Solar, etc.) consumption 4, | I, [2, 33; costs/rates 35, 38-42,

43, 44, é4; development 7, 8,9, 15, 17, 20, 51-52, 54-55, 57-58,
64, 69-70, 82-83; environmental impact 34, 36, 37, 48, 64 '

Residential energy use 6, 12, 21, 25, 33, 34, 46, 56

Solar energy 30, 41-42, 54, 69-70

Southern Minnesota Municipal Power Agency
(SMMPA) 64

Strategic Petroleum Reserve 28, 31
SiunRayce 70

~ Surface Transportation Act 29

Transportation (see also Alternative Fuel Vehicles; Ethanol)
4,5,6,19,21,27,30,31,47,70

United Power Association (UPA) 38
U.S. Congress |5, 53, 64, 66

U.S. Department of Energy (DOE) |15, 16, 43, 51, 52, 53,
64, 65, 66

U.S. Department of Housing and Urban Development
(HUD) 42

Utilities (see also names of individual utilities) 4, 8, 9, 33, 81-
85; electric (including cooperatives and municipals) 12-13, 14,
17,43, 48, 61-64, 67, 73, 74, 75, 83-84; natural gas 21, 22, 23,
24, 26,56,73,75, 84

Viking Gas Pipeline 21
Woaste-to-energy See Municipal waste
Wind energy 4, 9, 15, 30, 33, 43-44, 54, 64, 69

Wood/Biomass 9, 33-34, 41, 54

Yucca Mountain, Nevada |6, 64




